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DEC I I 2000
Ref: 8EPR-SR
Mr. Kerry Gee
United Park City Mines
P G B o x
Park City, UT 84060
RE: October 24, 2000 Draft S a m p l i n g and Analysis Plan (SAP) for Richardson Flats RI/FS
Dear Mr. Gee:

The U.S. Environmental Protection Agency (EPA) and the Utah Department of
Environmental Quali ty (UDEQ) have reviewed the referenced document and cannot approve the
SAP at this time. The f o l l o w i n g comments are provided. Thes e comments do not address
comments provided directly by the U.S. F i s h and Wildlife Service.
General Comments
1. The t i t le of the document should be changed to re f l ec t the purpose of this sampling event. The
current ti t le is too general, as additional SAP's or addendums to support d i f f e r e n t aspects of the
RI/FS are l ikely in the future. We suggest "(Draft) S a m p l i n g and Analysis Plan, Remedial
Invest igation, Richardson Flat ." Also , at this point in the RI process, it is very likely that
addit ional RI data collection not discussed in the SAP will occur later. It should be made very
clear to the outside reader that this SAP covers only s p e c i f i c data collect ion activities which are
scoped at this time and additional data collection will occur in the future, primarily to support risk
assessment activities.
2. The primary purpose of any remedial investigation (RI) is to de f ine the nature and extent of
contamination and to estimate the degree of risk posed to human health and the environment.
The introductory sections of the SAP ( S e c t i o n 2.2) should make these general point s clear and
should build the f o u n d a t i o n for more detailed ob jec t ive s later in the document ( S e c t i o n 2.3). For
this t y p e of s a m p l i n g event, the reader should be able to be trace every sample back to a de ta i l ed
ob j e c t ive which s u p p o r t s one of those two basic object ives .
3. Most of the sampling in an RI is risk-based. That is, the primary purpose is to determine if the
site is presenting unacceptable risk and, further, what contaminants, media, and areas are
presenting the risk. T h i s initial round of sampling proposed by UPCM is no exception, though it
focuse s primarily on human health concerns. For this type of sampling, development of a site
conceptual model during planning is critical. A site conceptual model and text describing its
development and us e are missing from the d r a f t SAP. In EPA's comment letter on UPCM's d r a f t
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RI/FS work plan (November 19, 1999), Item 12 s p e c i f i c a l l y recommended the development of a
site conceptual model, in conjunction with the EPA lex i co logi s t , prior to development of a
sampling plan.
A site conceptual model utilizes existing information to show: (1) what general contaminants are
present, (2) what media they are present in, (3) release mechanisms for the contaminants (actual
or po t ent ia l), (4) potent ial pathways for exposure, and (5) potential receptors which could be
exposed to the contamination based on current and fu ture land use. S e p a r a t e models are
sometimes prepared for human and ecological receptors, depending upon the complexi ty of the
site. Through a rational presentation^and discussion of all of this i n f o r m a t i o n ' " ( u s u a l l y " g r a p h i c a l l y
with suppor t ing text), data gaps can be distinguished and data col lec t ion needs are made clear.
T h i s translates into de tai l ed sampl ing objec t ives (Sec t i on 2.3). As the investigation progresses,
the model is ref ined until an accurate estimate of risk is achieved. Such models make data
co l l e c t ion rationale s impler and data col lec t ion more e f f i c i e n t and complete.
In the EPA-approved RI/FS Work Plan ( S e p t e m b e r 2000) for the RI/FS, UPCM deve loped and
discussed a "preliminary site model." More information is included in this SAP. T h i s preliminary
site model can form much of the basis for parts of the risk-based site conceptual mode l(s), but it is
not a c ompl e t e risk-based model. The primary EPA site tox i co logi s t , Dr. Susan G r i f f i n , is also
available to provide guidance and assistance.
4. Overall, the development of the sampling program in the SAP should proceed this way:

(1) Presentation of the general goals for this sampling event
(2) Presentation and discussion of existing information on the site
(3) Use of that existing information to deve lop a site conceptual model
(4) Use of the site model to i d e n t i f y data gaps, clear object ives, and decision point s
(5) Use of the seven step DQO process to i d e n t i f y a sampling program to meet those
objec t ive s , i d e n t i f y any decisions to be made, and how those decisions will be made.
I n f o r m a t i o n on the DQO process and its use can be found in EPA QA/G-4 (August 2000).
F o l l o w i n g the DQO process is critical to ensure data col lected is adequate and s u f f i c i e n t .

5. It appears that many of the samples propo s ed by UPCM are intended to address both human
health and ecological concerns. For instance, site boundary del ineat ion a p p l i e s to any receptor.
However, as we have discussed numerous times, EPA has i n s u f f i c i e n t information compiled at
this point to o f f e r s p e c i f i c guidance for co l l ec t ion of ecological-risk based data. I have proposed
technical assistance meetings beginning this winter to begin addres s ing ecological data co l l e c t ion
process. T h e r e f o r e , review of this SAP focused on human health concerns which are more
d e f i n e d at this point. Wherever pos s ib l e , limited guidance or recommendations regarding
ecological risk are made, generally to try to limit the need for redundant data collect ion in the
future.
6. The SAP is generally weak in the area of data review and assessment. S p e c i f i c comments are
provided below for the relevant sections. The SAP also did not include all of the areas



recommended in EPA QA/R-5 (November 1999). T h e s e include S p e c i a l T r a i n i n g / C e r t i f i c a t i o n
(A8), Documents and Records (A9), Instrument/Equipment T e s t i n g , Inspe c t i on and Maintenance
(B6), and Data Management (BIO). N o t e that these sections do not necessarily have to be
extensive (and are not required in EPA Region 8), but should be su f f i c i en t in detail to address the
problem and to provide evidence that a process is in place prior to p r o j e c t implementation - a
particular concern is data management. In some cases, only a sentence or two should s u f f i c e .
S p e c i f i c Comments

:0: Ple^e^irlcllM^^
receive copies of the approved SAP and any subsequent revisions.
1. Sect ion 2.1. The UDEQ, DERR pro j e c t manager is Muhammad Slam. A l s o , the oversight
role of EPA and UDEQ should be discussed.
8. Sec t i on 2.2, Page 5, last paragraph. EPA and UDEQ recognize that UPCM f e e l s strongly that
no further remedial measures are necessary at this site. T h i s is r e f l e c t ed in language included in
the RI/FS Work Plan. However, in the SAP, we fee l there is no need for this long section early in
the document which virtually reiterates the same language from the Work Plan. It would be more
appropr ia t e , and more e f f e c t i v e , to i d e n t i f y actions taken voluntarily by U P C M , and then to
evaluate existing site conditions (including past UPCM mitigative work) in terms of a risk-based
conceptual site model rather than generally in the beginning of the document. If indeed past work
has mitigated risk, it will be r e f l e c t ed in the conceptual site model.
9. Sect ion 2.2. 1, Page 1, 1st paragraph. See general comment #3 above for discussion on
"preliminary site model" presented in the RI/FS Work Plan and the need for a conceptual site
model as a f oundat i on of this SAP.
10. Sec t ion 2.2.1.1, Page 1. Please c lar i fy if ALL tail ings have been covered.
1 1 . Sec t ion 2.2. 1 .2, Page 8. T h i s section states that "If the data do not meet Q A / Q C goals the
data will be used to guide decisions based on a qualitative basis." Data that does not meet
Q A / Q C requirements should not be used for decision making. EPA suggests the statement be
revised to read: "If the data do not meet the Q A / Q C goals, the data will not be used in decision
making direct ly. Rather, these data will be used to optimize the data gathering process and
addi t ional data po in t s that meet Q A / Q C requirements will be col lec ted and used for decision
making."
12. Sec t ion 2.3, Page 13. As discussed in general comment #3 above, the objec t ive s of the
sampling plan are too generic. From our past conversations, I am sure that you are not
attempting to get all of the data UPCM or E P A / U D E Q will need to make decisions on this site
through this single event. There for e , it needs to be very clear which ob j ec t ive s you are at tempting
to meet so we can evaluate the adequacy of this plan. The s e object ives should stem primarily
f r o m the conceptual site model and one/both of the two primary object ives discussed in general
comment #2 above. Only when objec t ive s are clear and s p e c i f i c can EPA determine if the



sampling locations & method, frequency, detect ion limit, etc. will meet those object ives. Based
on the understanding I have on what you are trying to achieve, example objec t ives might include:
For soils & tailings:

Determine the level of contaminants in imported impoundment cover soils. Provide data
of s u f f i c i e n t quality and quantity for analyzing risks to human health and for comparison
with ecological screening level s and background. V e r i f y d e p t h of imported impoundment
cover.

••--•• Screen for impacts to o f f - i m p o u n d m e n t soils arid delineate the site boundary. Delineate all
areas of po t en t ia l impacts through the use of human and ecological soil screening levels.

• Col l e c t data on composit ion and chemical qualities of tai l ings to evaluate their long-term
f a t e and chemical stabil i ty.

For surface water & sediments:
• Col l e c t sediment data in the south diversion ditch to aid in id en t i f i ca t i on of location of

metal l oading within the ditch. Use data to aid in long-term f a t e and chemical s tab i l i ty
mode l ing and in ecological risk assessment.
Col l e c t data in Silver Creek and in drainages associated with the site to aid in
determination of the background water quality relative to the site and the site's impact on
water quality in Silver Creek, including seasonal variations. Provide addit ional surface
water data for comparison with human health and ecological screening levels.

For ground-water:
• Screen for impacts to shallow alluvial ground water associated with Si lv er Creek.
• Col l e c t data to investigate the interaction between shallow ground water and Silver Creek,

including seasonal variations.
12. Sec t i on 2.4. The bul l e t s in this section d e f i n e the d i f f e r e n c e between screening data and
de f in i t ive data. A couple of important components that distinguish de f ini t ive from screening data
are not adequately captured. F i r s t , in order to be used in the decision-making process, screening
data must be confirmed via a method that generates de f ini t ive data. As currently written, the SAP
does not i d e n t i f y data generation techniques that f a l l into the screening data category; therefore,
de f in i t ive confirmation is not required. Secondly, de f in i t ive data may be generated at the site or at
an o f f - s i t e location (EPA S u p e r f i m d Data Categories, September 1993). T h e r e f o r e , pH data and
water level measurements may be considered de f in i t iv e for their intended uses, providing
s u f f i c i e n t evidence exists to demonstrate that procedures were f o l l o w e d and data were generated
and documented in accord with p r o j e c t requirements. It is recommended that both bul l e t s ,
d e f i n i n g screening and de f in i t iv e data, be removed from the SAP. The SAP should require
s u f f i c i e n t QA/QC to ensure that all data col lected for this p r o j e c t and used in decision-making are
d e f i n i t i v e in nature.
S i m i l a r l y , the section states that "All data col lected during the RI/FS, except for decontamination



water samples co l l e c t ed for pH testing in the f i e l d , will be considered "definitive"..." T h i s
statement is an important one, but should be revised to read as f o l l o w s : "All data generated during
the RI/FS is intended to be collected for use in site characterization and risk assessment;
therefore, de f ini t ive data (data of known quality) are required for all aspects of this project."
13. Sec t ion 3.0. Many of the propo s ed sampling events discussed in the Work Plan and
presented in the SAP are intended to screen for impacts. If there are no unacceptable impacts ( f o r
example below screening levels or at background levels), then no fur ther sampling will be
necessary. However, if impacts are f ound , additional sampling may be needed to comple t e ly
characterize risks to Human health or the environment. T h i s d epends on fa c t o r s such as nature
and extent of contamination, land use, and potent ial ecological concerns we have not yet
discussed in any detail . T h i s is part icularly true for o f f - i m p o u n d m e n t soil sampl ing and should
clearly be r e f l e c t e d through the DQO process.
14. Sec t i on 3.0. An important screening criteria for any media is background. Addi t i ona l
discussion on background needs to be included in the document. The text mentions that one
"background" soil sample was collected in 1984. Unless addit ional and adequate historical data
are available, this is a significant data gap which needs to be addressed in this SAP.
15. Sec t i on 3.0. A l o n g the lines of a conceptual model and clear objec t ive s , it would be h e l p f u l
to present a table which summarizes the sp e c i f i c s and purpose for each sample set (corresponding
to Sec t i on s in 3.1). T h i s could be an expansion of T a b l e 5. Sugge s t ed headings include: Media;
Objective; Location, Analyt e s .
16. Sec t i on 3.1.1. The SAP did not address the small pond located on the west side of the
tail ings impoundment. Is sampling contemplated for this area under this SAP?
17. Sect ion 3.1.2. Please clearly state in the text the name of the proposed ground water
monitoring wells so they can be more easily i d e n t i f i e d on Figure 4. A l s o , clearly state if ground
water sample s with be analyzed for total and/or d i s so lved metals.
18. S e c t i o n 3.1.3. UPCM has propo s ed a "screening" criteria for cover soils of 500 ppm lead
and 250 ppm arsenic. If levels in soil exceed those amounts, additional analysis is propo s ed .
There is no rationale in the SAP to explain or support these screening criteria. We understand
this is an attempt to reduce sampl ing costs, and that for mining sites, lead and arsenic are
f r equen t ly the primary metals of concern regarding human health. However, the choice of lead
and arsenic as "screening contaminants" and the associated levels are arbitrary at this point and
should not be used as proposed at this point in the investigation.
An alternative approach should be p r o p o s e d , one that considers all potential site contaminants
int i t ia l ly. We cannot recommend an alternate procedure/screening rationale without f i r s t d e f in ing
the full ob j e c t ive s of the impoundment sampling. For instance, does UPCM intend to use this
sampling to screen for potential ecological impacts due to cover soils?
19. Sec t i on 3.1.3, S o i l s Cover S a m p l i n g . O f f - s i t e soil sampling (wind blown ta i l ing s) is discussed



in this section, though it has nothing to do with the impoundment cover. Please revise the title of
this section or make a separate section to discuss o f f - s i t e soil sampling.
20. Sec t i on 3.1.3 and Assoc iated S o i l S a m p l i n g SOP. For human health risk assessment
purpo s e s , current EPA p o l i c y and guidance requires bulk soil samples be sieved to <250 microns.
The <250 micron fract ion is then analyzed for metals. If these samples are intended to be used for
human health risk assessment purpose s , this protocol should be f o l l o w e d . For ecological
screening/risk assessment purpose s , sieving should not occur.
21. Sec t i on 3.1.4. All soil and sediment samples should be analyzed on a dry weight basis.
22. Sect ion 3.1.5. It is recommended that a backhoe not be used due to the substantial
disturbance and mixing that may occur. Also, for o f f- impoundment tailings, UPCM proposes to
install monitoring wel l s ONLY if ground water is encountered during investigation. Ground
water levels vary over time, and may not be present at the time sampling occurs, but could be
present at other times. Please address.
23. Sect ion 3.2.3.2. T h i s section notes that samples will be collected in a "plastic bag." T h i s is
inconsistent with T a b l e 2 which s p e c i f i e s a "glass jar" will be used.
24. Sec t i on 3.5. If f i e l d equipment is decontaminated on site or used at d i f f e r e n t locations,
equipment rinsate blanks should be co l l e c t ed.
25. Sec t i on 4.1, Asses sments and Response Actions (Cl). T h i s section is quite brief and does not
adequately include all the components required in the EPA guidance. According to EPA QA/R-5,
this section should provide detail on assessments to be employed during the p r o j e c t . Assessments
can and o f t e n should occur during the sampling and data acquisition phases of the pro j e c t . They
provide a proactive means for assessing the processes and procedures employed during data
generation allowing for s u f f i c i e n t time to make corrections, if necessary. Assessments can be in
the form of f i e l d and/or laboratory technical systems audits, data quality audits or validation, and
performance evaluations, among others. In addit ion to describing the t y p e ( s ) of assessments that
will be used, this section should also provide: the planned frequency for each proposed
assessment; the personnel and/or agency responsible for the assessment activity; and the
corrective action procedures for each assessment. Using EPA QA/R-5 as a guide, describe what
type and frequency of assessments are planned. Also, ensure that UDEQ is also listed as a
recipient of deliverables (page 27).
26. Sec t i on 5.1, Data Review, Val ida t i on and Ver i f i ca t i on Requirements ( D l ) . T h i s section
indicates that the requirements and methods for data validation and verif ication are l i s t ed in T a b l e s
3 and 4. EPA agrees that use of the tables is a convenient way to supp ly data verification
components; however, these tables should be ref ined to include addi t ional information..
Comments pertaining to these table s are provided below.

Table 3̂_
The table appears to address PARCC components as they pertain primarily to f i e l d



QC samples. To be complete, PARCC components for laboratory QC samples
should also be included (e.g., instrument blanks, laboratory method dupl i ca t e s ,
pos t-d ige s t i on spikes). If a table is prepared similar to the one provided in
Attachment A, all pertinent QC criteria and corrective action will be addressed in a
single table. Provide the laboratory control limits for both the matrix spikes and
laboratory control sample s in the next revision. The "Summary of QA/QC Goals"
can then be removed from this table.

• Precision. Under Evaluation Criteria: replace "reproducibility" with RPD for the
matrix s p i k e / m a t r i x s p i k e • d u p l i c a t e p a i r .
Accuracy. Under OC Program: Please c lar i fy what L a b - S p e c i f i e d Historical limits
are and how they are used.
Comparabil i ty. Under QC Program: Remove F i e l d Dupl i ca t e Pairs.
Comple t ene s s . Under Evaluation Criteria: Provide a d e f in i t i on for "valid".

Table 4
The information contain in this table is a summary of activities that should occur when
assessing the data. As stated previously, it does not provide su f f i c i en t detail to p e r f o r m a
validat ion or verification and then assign data quali f i ers as a result of that review.

27. Sect ion 5.2, Val ida t i on and Ver i f i ca t i on Methods (D2). T h i s section states that data
validation and verification will be conducted on a minimum of 90% of samples. However, this
statement is vague in three important areas: a) de f in i t i on s of validation and verif ication; b)
rationale for app l i ca t i on of the 90% rate for validation and verif ication; and c) s t eps used for data
qual i f i ca t ion during val idat ion and veri f icat ion.

A) For your convenience, Superfund' s working d e f i n i t i o n s for data val idat ion and
veri f icat ion are provided below:

Data V e r i f i c a t i o n : A consistent, systematic process that determines
whether the data have been collected in accordance to the spe c i f i ca t i on as
li s ted in the contract requirements included within the approved Quality
Assurance Projec t Plan (QAPP). T h i s process is independent of data
validation and is conducted at various levels both internal and external to
the data generator (laboratory).
Data Val ida t i on: An evaluation of the technical usability of the verified data
with respect to planned objectives. Data validation is performed external to
the data generator (laboratory), using a de f ined set of performance criteria to
a body of data in the evaluation process. T h i s may include checks on some
or all of the calculations in the data set and reconstruction of some or all f inal
reported data from initial laboratory data (e.g. chromatograms, instrument



pr in tou t s) . It is in the data val idat ion process that data qua l i f i e r s for each
v e r i f i e d data are evaluated. It extends beyond the analytical method or
contractual compliance to p r o t o c o l s or Q A P P s t o addres s the overall technical
usabi l i ty of the generated data.

B) T h i s section should indicate whether the rate of 90% a p p l i e s to both verif ication and
validation or if d i f f e r e n t f ra c t i on s of data will be verified and validated. It is common for
100% of the data to be verified both internally at the analytical laboratory and externally by
independent reviewers. Independent reviews may be UPCM or a subcontractor experienced
in this type of review. Chemical data va l ida t i on is quite labor intensive and must be
performed by a chemist experienced in the data validation and qua l i f i ca t i on process. Because
of this, generally 10% of the data are validated. If problems are uncovered as a result of the
validation e f f o r t , an outline for handl ing the fur ther reviews must also be included in this
section.
C) T h i s section states "The degree of sample deviation beyond acceptance limits will be
evaluated for its potent ial e f f e c t on data usability." EPA agrees that an assessment of data
usability must be per formed for data generated for this p r o j e c t . The QAPP must d e f i n e an
objec t ive approach for how data are assessed. The data validation e f f o r t t y p i c a l l y uses
National Functional Guidelines for Data Review (Inorganic & Organic: February, 1994) to
assign a p p l i c a t i o n of data quality indicators, if s p e c i f i c qual i f i ca t ion requirements are not
i d e n t i f i e d in the QAPP.

28. Figure 1- Richardson Flat RI/FS Organizational Chart. As presented, the organizational chart
is misleading at the level of S t a t e and F e d e r a l agency oversight. The EPA Proje c t Coordinator and
the UDERR Projec t Manager work cooperatively to oversee the work being per formed at the
Richardson Flat site. The chart should be mod i f i ed such that it does not appear that Mr. Christiansen
oversees work per formed by Mr. Thirio t (should be Mr. Slam); but rather, they both oversee work
performed by UPCM and its subcontractors. In addition, the organizational chart i d e n t i f i e s the
A S A R C O / A E C laboratory for sample analysis. However, based upon the chart, we are unsure how
Front i e r Geosciences, Inc. f i t s into the organizational scheme. Because a Laboratory Quality
Assurance Plan (LQAP) was provided in Attachment 12 of the A S A R C O / A E C Quality Assurance
Manual, we assume that Frontier Geosciences will p er form a portion of the analytical work. Please
c lar i fy the re lat ionship with Frontier Geosciences as it relates to ASARCO/AEC and the p r o j e c t as
a whole.
29. T a b l e 2. Laboratory Reporting Limits are summarized in T a b l e 1. However, the rationale
s u p p o r t i n g these values as they relate to p r o j e c t requirements is not provided. I d e n t i f y i n g the
minimum concentration that each target analyte must be detected is a key component of the DQO
process. T h i s step ensures that LRLs are s u f f i c i e n t to suppor t end use purpose s (e.g., risk
assessment). Project-required detection l imi t s are t y p i c a l l y e s tabli shed a combination of methods
which may include ( d e p e n d i n g on s i t e - spe c i f i c conceptual site mode l): 1) using screening-level values
f r o m the Region HI Risk-Based Concentration T a b l e or calculated s i t e - sp e c i f i c values; 2) Safe
Drinking Water Act Maximum Contaminant Level criteria; 3) Ambient Water Quality Criteria; 40
background; or 5) other S t a t e or F e d e r a l regulations. The LQAP provides a list of total metals



method detection limits for TCP Methods 6010B/200.7 and 6020/200.8 updated in 1998. A
comparison between p r o j ect requirements and laboratory capabi l i t i e s must be performed to determine
if the selected laboratories are able to meet pro j e c t requirements or if LRL requirements may be
relaxed.
30. T a b l e 2. Provide rationale explaining why both ICP and ICP/MS methods are recommended for
metals analysis of each sample. Both ICP and ICP/MS methods are capable of per forming a metals
scan that provide s the results for all metals on the parameter list with the except ion of mercury.
T h e r e f o r e , analytical e f f o r t may be conserved if only one method is selected. Development of
project-required detect ion limits will also h e lp to determine whether one or both of these methods
are necessary.
31. T a b l e 2. T h i s is a nice summary of p r o j e c t requirements, but p l ea s e revise the table to improve
accuracy as f o l l o w s :

Change "polyurethane" to "polyethylene".
Soil ho ld ing time of 180 days for chromium must be added.
Cite Preservative for all metals in water as "2 ml HNO3 (pH<2)"

• C l a r i f y the units in the LRL column. For example, i d e n t i f y which rows have units of
p p m , which are ppm based upon dry weight, and the units for conductivity.

• To ensure that solid samples may be reported on a dry weight basis, add percent
moisture to the parameter list.

• Provide the reference for hardness method (e.g. Standard Methods , 20th ed.)
• Change the ho ld ing time for hardness to 180 days, since it is a calculation that uses

calcium and magnesium results measured by ICP.
• Reference pH method as EPA 150.1.

Change the analytical method for s u l f a t e f r om SW-846 9036 to EPA 375.2 and
change preservative and/or bo t t l e selection accordingly.

• It is not necessary to collect an additional bo t t l e (Bott l e 3) for calcium, potassium,
magnesium, and sodium. T h e s e parameters are captured during the 6010 or 6020
metals scan.

• Change the holding time for carbonate and bicarbonate to 14 days as these parameters
are analyzed with alkalinity.
Change the ho ld ing time for s u l f a t e to 28 days.

• Ensure the most recent test method is used. For example, method 601 OB should be
used instead of method 6010.

• Las t ly , at this point it is d i f f i c u l t for EPA to state whether the methods and detect ion
limits proposed are s u f f i c i e n t because of the lack of clear objec t ive s and DQO process
in the document.

You may want to consider having the lab measure the temperature of the cooler upon receipt to
ensure proper temperature was maintained, e spec ia l ly for mercury. EPA allows a range of
temperature o f 4 ° C ± 2 ° C .
32. Standard Operating Procedures ( S O P s ) . The S O P s provided as an attachment to the SAP were



reviewed. Several important components appeared to be consis tently omitted. Standard Operating
Procedures ( S O P s ) should be written with the understanding that the information contained within
them will be used in the f i e l d by samplers who may not be familiar with the overall pro j e c t goals and
may have limited experience with the or performance of the activity or procedure. SOPs must be
written to serve as a step-by-step guide and must include all s t ep s necessary to complete a procedure
from start to f in i sh (including equipment decontamination and f i e l d documentation). The EPA has
a guidance document available to assist in the development of SOPs: Guidance for the Development
of Standard Operating Procedures for Quality-Related Documents EPA QA/G-6 (November 1995).
T h i s and other use ful quality assurance documents and guide l ine s are available online at:
h t t p : / / w w w , e p a , g o v / r l Q e a r t l i / o f B c e s / o e a / q a i n d e x . h t m .
S p e c i f i c comments on each SOP were not prepared; however, an example of components that should
be addressed is provided below for one SOP:
RMC SOP 1
• S a m p l i n g Equipment. T h i s section provides a l i s t of equipment needed for surface water

sampling. Each item should include a description and/or de f in i t i on of the item; in cases where
the item is opt ional ("if necessary"), then an explanation of when the item is required should
also be included.
Dissolved Metals and T o t a l Metals Analysis. Both sections state that the samples will be
"preserved with 2 ml of NO3". Please replace "NO3" with "nitric acid ( H N O 3 ) " . A d d i t i o n a l l y ,
these sections state: "...sufficient to bring the sample to pH < 2". Include the f o l l ow ing
sentence: "The pH level in the samples will be verified using pH paper be fore b o t t l e s are
sealed."

• Dissolved Metals Analysis. Thi s section states that "samples will be f i e l d f i l tered". A
description of the s t ep s and equipment necessary to p er f orm f i e l d f i l t e r ing must be included
in this section.

• Cations/Anions and Tota l Suspended Sol id s . Details outlining the steps for collection and
preservation of these samples has been omitted and should be included in the next version of
the SOP.
Documentation. A section describing the information that must be recorded in the f i e l d
notebook and log forms must be incorporated into the next version of the SOP. In addition,
this section should reference the sample handling and documentation SOP (RMC SOP 5).

33. Laboratory Licenses & Laboratory Quality Assurance Plan.
• The environmental laboratory license presented in the QAPP Appendi c e s that was issued to

A S A R C O / A E C by the Arizona Department of H e a l t h Services expired on January 20,2000.
Please provide a copy of the updated license in the next version of the QAPP. Also , is the lab
c er t i f i ed by the S t a t e of Utah? A Utah cer t i f i ed lab should be used.



How are data generated at the A S A R C O / A E C lab going to be submitted to UPCM?
(Elec tronical ly and/or hardcopy?) T h i s information is not contained in the Laboratory Quality
Assurance Plan (LQAP). Rather than upda t e the L Q A P , UPCM may address this concern
in the Data Management section of the SAP.

• Sec t i on VIII Data Reduction, Val ida t i on and Reporting, page 9. LQAP contains sections that
appear to have been deve loped so le ly for a single type of analysis (ICP 601 OB) as it provides
s p e c i f i c accuracy requirements f o r t h j s m e t h o d ( e . g . , J t C V / C C V b e t w e e n . 9 0 - 1 1 0 % recovery).
Whil e this d e f e c t should be corrected in the next edition of the LQAP, EPA considers this
aminor problem as other areas of the LQAP (Tabl e: Quality Control Requirements) exhibit
an understanding that each analytical method has QC criteria. However, because the LQAP
contains inaccurate precision and accuracy requirements and data review and validation
procedures, the SAP should s p e c i f i c a l l y state the precision and accuracy requirements and the
data review and validat ion procedures for the methods selected for the p r o j e c t . A d d i t i o n a l l y ,
the SAP should inc lude a statement indicating that if contradictions between the various
documents are i d e n t i f i e d , the information contained in the SAP supercedes all other
documents.

• H o l d i n g Time s . T h i s LQAP should include a list of s p e c i f i c ho lding times for the target
analytes per formed at the laboratory.
Attachment 4, Central Logbook Record. The contents of this attachment are missing.
Attachment 7, Method Detection Limits. T h i s section provides a summary of total metals
method detect ion limits (MDLs) for ICP Methods 6010B/200.7 and 6020/200.8. The units
are i d e n t i f i e d as "ppb". While it is inferred that the MDLs are for water matrix (based upon
the cited mercury method reference and levels of detect ion), this table should be revised to
indicate for which sample matrix these detection limits a p p l y . S o i l method detection limits are
t y p i c a l l y 100 times higher than water MDLs; these limits should also be provided in the
LQAP. A d d i t i o n a l l y , analysis of the MDLs occurred in 1998. EPA recommends that MDLs
be updat ed or confirmed a minimum of annually. :

Attachment 12. The LQAP for Frontier Geosciences appears complete , but the c er t i f i ca t i on s
are not included as suggested by the list of contents provided on the "Appendice s" cover
page.

34. Las t ly , the entire document needs a grammar and s p e l l check. S p e c i f i c example s noted include:
• Page 5. The acronym EPA is not previously d e f i n e d .

Page 6. "RI/FS final reports" should be changed to "final RI/FS report."
• Page 11, Section 2.2.1.3. Sect ion is numbered out of sequence.
• Page 14, Sect ion 2.4. Delete "and removal actions" from f ir s t sentence.

Page 15, Sec t i on 3.0. 2nd paragraph, 3rd sentence. Replace "will b tied" with "will be tied"
Page 19, Sec t i on 3.1.5. 2nd line, s p e l l i n g error "long term."

• Page 19, Sect ion 3.1.5. S h o u l d read "...down to a d e p t h of 5 f e e t below the tai l ings/cover
interface."



We appreciate the oppor tuni ty to review the document. We tried to be as s p e c i f i c as
p o s s i b l e ; however, in some cases it is d i f f i c u l t for us to review s p e c i f i c s of your p lan when general
development pr inc ip l e s are incomplete (ie site conceptual models, DQOs). Because of this, a second
review cycle will likely be required. UPCM may also wish to add some data collection activities
based upon upcoming discussions on ecological risk assessment. We will be able to provide more
s p e c i f i c guidance on ecological-based data col lec t ion activities during and a f t e r these discussions.

A l s o , for your convenience and assistance, we have included several "example" documents
which may assist U P C M in addres s ing several of the po in t s d e ta i l ed in our comments. T h e s e include:
(1) Excerpt s f r o m the Quality Assurance Pro j e c t Plan for the Ogden Rail Yard Sit e . T h i s QAPP is
strong in the areas of data review and assessment.
(2) Excerpts f r o m the Projec t Plan for the Vasquez Boulevard & 1-70 (VB & 1-70) Si t e . T h i s QAPP
is part i cularly strong in the area of DQO's and data management/storage. Please keep in mind that
objec t ive s in the sampling proposed by UPCM are d i f f e r e n t , and in some cases much simpler, than
those de ta i l ed in the VB & 1-70 Site . For instance, much of the sampling proposed by UPCM under
this SAP are intended to screen for contamination. The DQO process for this t y p e of sampling is
more straight forward than a statistical analysis necessary in some cases - it is the process and
methodology employed in the VB & 1-70 QAPP that is important.
(3) Example Standard Operating Procedures.
(4) Example Text for Assessment and Response Action ( S e c t i o n Cl of QA/R-5).

A d d i t i o n a l l y , the site chemist, Mary G o l d a d e , and site t ox i co log i s t , Dr. Susan G r i f f i n , will
g l a d l y work with U P C M on s p e c i f i c risk assessment and data quality management issues. Dr.
Dale Hoff, our e co tox i co log i s t , will be meeting with UPCM shortly to begin the ecological risk
assessment process. I will be glad to organize fur ther assistance if necessary; I can be reached at
(303)312-6748.

Sincerely,

m Christiansen
Remedial Proj e c t Manager

Attachments - 4



Attachment 1 - Excerpts f rom Ogden Rail Yard QAPP
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Attachment 2 - Excerpts from VB & 1-70 QAPP



Attachment 3 - Example T S O P ' s
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E I D E N T I F I C A T I O N A N D T R A C K I N G PROCEDURES

1.0 PURPOSE
The purpo s e of this Standard Operating Procedure (SOP) is to provide a standardized
method for uniquely id en t i fy ing and tracking samples collected during the Phase HI
S u r f a c e S o i l Inve s t iga t i on at the VBI70 site. T h i s SOP is to be used by employees of
U S E P A Region 8 contractors/subcontractors suppor t ing U S E P A Region 8 p r o j e c t s and
tasks. This"SOP describes t>oth the nomenclature^wMch will be used to i d e n t i f y sample s
and outlines the measures by which samples will be tracked throughout the col l ec t ion
process. S i t e - s p e c i f i c deviations f r om the procedures outlined in this document must be
approved by the U S E P A Region 8 Remedial Project Manager or the Regional
T o x i c o l o g i s t prior to init iation of the sampling activity.

2.0 RESPONSIBILITIES
S u c c e s s f u l execution of the Pro j e c t Plan requires a clear hierarchy of assigned roles with
d i f f e r e n t sets of r e spons ib i l i t i e s associated with each role.
The Field Pro j e c t Leader (FPL) may be an U S E P A employee or contractor who is
re spons ib l e for overseeing the sampling activities. The FPL is also re spons ib le for
checking all work per f ormed and veri fying that the work s a t i s f i e s the s p e c i f i c tasks
outlined by this SOP and the Proj e c t Plan. It is the r e spons ib i l i ty of the FPL to
communicate with the F i e l d Personnel s p e c i f i c col lect ion object ives and anticipate
situations that require any deviation from the Projec t Plan. It is also the re spons ib i l i ty of
the FPL to communicate the need for any deviations f r om the Projec t Plan with the
a p p r o p r i a t e U S E P A Region 8 personnel (Remedial Projec t Manager or Regional
T o x i c o l o g i s t ) .
Field personnel p er f orming sampl ing are re sponsib le for adhering to the guidelines
e s tabl i shed within this SOP.

3. 0 S A M P L E N O M E N C L A T U R E
All samples collected during this study will be assigned a unique label ("tag number").

Technical Standard Operating Procedures SOP No. ISSI-VBI70-01
ISSI Consul t ing Group, Inc. Revision No.: 2
Contract No. SBAHQ-98-D-0002 Date: 9/1999
F : \ R i c h a r s o n F l a t \ C o m m e n t s \ S a m p l e I D S O P - e x a m p l e . d o c Page 2 of 8



T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E I D E N T I F I C A T I O N A N D T R A C K I N G PROCEDURES

Each sample label will consist of three elements, as f o l l o w s :
P H A S E . All labe l s will begin with the number "3" to indicate that the sample is
derived f r o m Phase III of the study.
NUMBER. Each label will include a unique i d e n t i f i c a t i o n number. T h i s number
will be a 5-digit sequential number starting with "00001" and progres s ively
increasing until the f inal sample hasf been."collected or tag number "99999" has
been reached.
S A M P L E P R E P A R A T I O N . S a m p l e s will be categorized based upon the sample
preparat ion p er f ormed . Categories include, but are not limited to:

R Raw sample. Original sample co l l e c t ed during Phase HI that is
unprocessed.

RA Archived raw soil. T h i s sample has been homogenized and then
archived for fu ture use.

A Archived bulk fract ion. T h i s sample is prepared by sieving the raw
sample and then archiving for future use. T h i s sample is not
subjec t ed to heating.

B Bulk fraction. Thi s sample has been prepared by sieving the sample
to < 2 mm and then heating above environmental temperatures (>
5 0 ° C ) .

F F i n e fract ion. T h i s sample has been dried at environmental
temperatures (< 50 °C) and then sieved to < 250 um.

T h u s , "3-00001-R" and "3-12846-F" represent pos s ib le sample numbers collected during
Phase I I I .
N o t e : The sample preparat ion nomenclature may be expanded as needed in the fu ture
provid ing they are approved by the Projec t Database Manager or designate.

Technical Standard Operating Procedures SOP No. ISSI-VBI70-01
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E I D E N T I F I C A T I O N A N D T R A C K I N G PROCEDURES

4. 0 S A M P L E TRACKING
Prior to sample co l l e c t ion, each team will be given blank copies of med ia- sp e c i f i c data
sheets and a set of pre-printed sample ident i f i ca t ion numbers on sel f-adhesive labels.
There wil l be two labe l s for each sample number. The set of labe l s that are checked out by
a team will be documented by the FPL or designate prior to sampling each day using the
VBI70 S u r f a c e S o i l Label s-Master Sheet (Attachment 1).
When a sample of site medium is collected (e.g., yard soil, indoor dust, alleyway soil), a
s e l f -adhe s i v e label will be transferred f r om the pre-printed sheet to the sample container.
At the same time (before collection of any other sample), the second copy of the sample
number will be transferred to the a p p r o p r i a t e location on the data sheet. The sample data
sheet will be f i l l e d out at the time of sample co l l e c t ion by the sample co l l e c t i on team. T h i s
sheet will contain all relevant informat ion necessary to p r o p e r l y i d e n t i f y the sample. An
example data sheet is provided in Attachment 2. All data sheets will be maintained in
three-ring binder logbooks. Each sampling team will have a separate logbook.
Because the sample ident i f i cat ion number is not a se l f-reading or immediately
decipherable, it is critical that the suppor t ing sample data sheet be f i l l e d out l eg i b ly ,
accurately and comple t e ly. N o t e s should be as de s cr ipt ive and as inclusive as p o s s i b l e
such that a person reading the entries, who is independent of the sampl ing e f f o r t , should
be able to reconstruct the sampl ing situation from the recorded information. Language
should be object ive, fa c tua l , and free of personal f e e l ing s and inappropriate terminology.
Data sheets must be signed by the person recording the information. Any errors or
mistakes in f i e l d recording must be initialed and dated by the recorder, along with a note
e xp la in ing the change.
If s e l f-adhe s ive label s are destroyed and/or voided during sampling activities, this
information should be immediately documented in the general logbook for the f i e l d team.
5.0 D A I L Y C L O S E - O U T
U p o n comple t ion of dai ly sampl ing activities, the sampl ing team will return to the f i e l d
o f f i c e location with sample s and corresponding data sheets and any unused labe l s . It is
mandatory that each sample be submitted with its corresponding data sheet. The F i e l d
Pro j e c t Leader or de s ignated sample custodian will ver i fy that the i d e n t i f i c a t i o n numbers
on each sample correspond to the data sheet, and that each data sheet is legible and f i l l e d
out in its entirety. Each data sheet will be copied and the originals will be transferred f r om
the team logbook into a three-ring binder master logbook organized by sample
i d e n t i f i c a t i o n number. Once inserted into the master logbook, each data sheet will be
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E I D E N T I F I C A T I O N A N D T R A C K I N G PROCEDURES

numbered sequentially in the space provided in the lower right corner. A d d i t i o n a l l y , the
sample custodian will maintain a log of the sample i d e n t i f i c a t i o n numbers which have been
used, noting any missing or destroyed labe l s (see Attachment 1). The sample l a b e l s and
numbers for each team must be r e c t i f i ed at the end of each day. A f t e r veri f icat ion, the
sample s will be locked and stored according to media. The copie s of the sample data
sheets will be submitted to the F i e l d Database Manager for entry into the F i e l d Act iv i t i e s
Database. Data entry will be p er f ormed according to the Data Management Plan
es tabli shed for this p r o j e c t . A f lowchar t that i l l u s t ra t e s the general f l o w of events is
presented in Figure 1.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S A M P L E I D E N T I F I C A T I O N A N D T R A C K I N G PROCEDURES

Attachment 1:
VBI70 S u r f a c e S o i l Labe l s - Master Sheet
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Logbook D C N _

V B I 7 0 S u r f a c e S o i l Label s - Master Sheet

Label*
3-00001

3-00002

3-00003

340004

3-00005

340006

340007

3-00008

3-00009

3-00010

3-00011

3-00012

3-00013

3-00014

3-00015

3-00016

340017

340018

340019

340020

340021

340022

340023

340024

340025

340026

340027

Check-Out
Sampl e Team ID Date I n i t i a l s

Check-In
S a m p l e Team ID

. . . _ . . . . . . . . . -

Date Init ia t e Voided? Reaaoi»

label checkout Master Li s t . 7/30/99 Page 1 of 556



T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
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Attachment 2:
VBI70 S u r f a c e S o i l Data Sheet
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Logbook D C N .

PHASE: ______3______
f MEDIUM: SURFACE SOIL

S A M P L E C O L L E C T I O N M E T H O D :
f O t P T H : 0-2"

A T T A C H M E N T 1
S U R F A C E S O I L D A T A S H E E T

ISSI-VBI70-02 Revision 1

r SAMPLE TEAM ID:_
^ADDRESS: House* Street Name
; WILDING TYPE: Residential - Single

MutWamiryApartment
School (Name) - _____
Park (Name) - _____

FS_____(Fie ld Sample)C L A S S :
SAMPLE NO.:

Sample

ThirdSample

N O T E S :

S A M P L E T I M E : S A M P L E T Y P & <dfc toon»)

Iii
GARDEN P R E S E N T ? _____________
IN USE? _____
ADDRESS CONFIRMED BY RESIDENT?
W I L L I N G T O ALLOW F U R T H E R S A M P L I N G ?

Yes
"Yes"Yes"Yes

NoNoNo
No

samptefomvPage 1, 8/4/99 Master Logbook Page.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
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F i g u r e 1:
Phase m S a m p l e F l o w Chart
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PHASE 3 S A M P L E FLOW CHART
LIST OF ALLP R O S P E C T I V E PROPERTIES

1 r

LIST OF PROPERTIES
ALREADY MEASURED

T r
D A T A B A S E

LIST OF T A R G E T
PROPERTIES

R E F U S A L REQUEST FOR
A C C E S S

A U T H O R I Z A T I O N

LIST OF PROPERTIESAPPROVED FOR SAMPLING
U N I Q U E S A M P L E ED

FB5LD/QC
S A M P L E S

I
QA Review ofForms and Sample s

F I E L D / Q C
S A M P L E

D A T A S H E E T

S A M P L E
STORAGE D A T A E N T R Y

I N T O D A T A B A S E
_T

CHAIN OF C U S T O D Y LIST

SHIPMENT TO LABORATORY

FffiLD/QC S A M P L E PREP

S A M P L E A N A L Y S I S

R:\Vasquez & I-70\Project PIans\SOPs\Phase I H \ S a m p l e ED SOP\sample f l o w chart.doc
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
S U R F A C E S O I L S A M P L I N G PROCEDURES

1.0 PURPOSE
The purpos e of this S t a n d a r d Operating Procedure (SOP) is to provide a s tandardized
method for surface soil sampl ing t o b e used by employee s of EP A Region VIII
contractors/subcontractors support ing EPA Region VIII pro j e c t s and tasks. T h i s SOP
describes the equipment and operations used for sampling surface so i l s in residential areas
which will produce data that can be used to suppor t risk evaluations. S i t e - s p e c i f i c
deviations f r om the procedures outlined in this document must be approved by the EPA
Region VIII Regional P r o j e c t Manager, Regional T o x i c o l o g i s t , or On-Scene Coordinator
prior to initiation of the s ampl ing activity.
T h i s SOP provides pro toco l s for two d i f f e r e n t types of surface-soil sampling methods:
discrete sampl ing and compos i t e sampling. Depending on the data quality objec t ive s
outlined in the Pro j e c t Plan, one of the f o l l o w i n g methods is appropr ia t e .

2.0 RESPONSIBILITIES
S u c c e s s f u l execution of the Projec t Plan requires a clear hierarchy of assigned roles with
d i f f e r e n t sets of r e spon s i b i l i t i e s associated with each role.
The Projec t Leader may be an EPA employee or contractor who is responsible for
overseeing the surface soil s a m p l i n g activities. The Proj e c t Leader is also re spons ib le for
checking all work per formed and v e r i f y i n g that the work s a t i s f i e s the s p e c i f i c tasks
outlined by this SOP and the Pro j e c t Plan. It is the r e spon s i b i l i ty of the Proj e c t Leader to
communicate with the F i e l d Personnel s p e c i f i c collect ion ob j ec t ive s and anticipate
situations that require any deviation from the Proj e c t Plan. It is also the re spons ib i l i ty of
the Pro j e c t Leader to communicate the need for any deviations f r om the Pro j e c t Plan with
the appropr ia t e EPA Region VTII personnel (Regional Project Manager, Regional
T o x i c o l o g i s t , or On-Scene Coordinator).
F i e l d personnel per forming soil sampl ing are r e spons ib l e for adhering to the a p p l i c a b l e
tasks outlined in this procedure while co l l e c t ing sample s at residences. The f i e l d personnel
should have limited di scret ion with regard to col l ec t ion procedures, but should exercise
j udgment regarding the exact location of the S a m p l e Point, within the boundaries outlined
by the Project Leader.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
3.0 E Q U I P M E N T
• S o i l coring tool - Various makes of coring t oo l s are accep tab l e and selection of the

s p e c i f i c brand and make of tool should be s p e c i f i e d in the Pro j e c t Plan. S e l e c t i o n of
the coring tool should be based on the individual characteristics of the soil to be
sampled (e.g. clay, stony, s o f t etc.). At a minimum, the tool should be capable of
retrieving a cylindrical p l u g of soil at least 3/4 inch in diameter and 3 inches long. A
soil coring tool of this t y p e is t y p i c a l l y fabr i ca t ed f r om stainles s s teel , has a hollow
stem, is T - s h a p e d and uses two handles to a p p l y the f orc e necessary for core
collect ion. A plunger is used to press out the soil p l u g f r om the tip of the coring
device. Plungers may be f i t t e d with an a d j u s t a b l e s t op to allow all but a given length of
soil to be pushed f r o m the coring tool. In all cases the procedures recommended by the
manufacturers should be f o l l o w e d with regard to use of the coring tool . Coring t oo l s
with d i s p o s a b l e p l a s t i c sleeves may be employed to minimize the decontamination
e f f o r t .

• C o l l e c t i o n containers - t y p e to be s p e c i f i e d in the Pro j e c t Plan. Containers may be
glas s j a r s , p l a s t i c jar s , or p l a s t i c bags.

• T r o w e l / S c o o p / s p o o n - for co l l e c t ing surface soil samples. Must be s ta inle s s steel.
• Gloves - for personal protec t ion and to prevent cross-contamination of samples. May

be p l a s t i c or latex. Dispo sab l e , powderle s s .
• F i e l d c lo thing and Personal Protective Equipment - as s p e c i f i e d in the Proj e c t Plan.
• Squeeze b o t t l e - for d i sp en s ing p o t a b l e (drinking) quality water. Used to clean and

decontaminate sampl ing equipment.
• Squeeze bo t t l e - for d i sp en s ing deionized water. Used to clean and decontaminate

sampl ing equipment.
• W i p e s - d i s p o s a b l e , paper. Used to clean and decontaminate sampl ing equipment.
• F i e l d notebook -used to record progre s s of sampl ing e f f o r t and record any problems

and f i e l d observations.
• Permanent marking pen - used to label sample containers.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
• Sieves - if s p e c i f i e d in the Pro j e c t Plan. U.S. Standard # 10 (capab l e of pas s ing

material < 2 mm) and U.S. Standard # 60 (capable of pas s ing material < 250
Used to remove gravel and debris in the f i e l d to minimize s h i p p i n g weight. Sieve s
mesh should be constructed of s tainless steel and designed for soil processing.

• Measuring tap e or pocket ruler -used to measure the l ength of soil core in the soil
coring device. - . . . . . ._._.

• P l a s t i c Buckets - used to receive rinse water generated in the course of tool cleaning,
rinsing sieves, and used to collect the discarded soil f rom the coring tool.

• T r a s h Bag - used to d i s p o s e gloves and wipes.
• 0 . 0 1 M H C 1 - used for equipment decontamination.

4.0 SAMPLING P A T T E R N
Discrete sampl ing requires soil collect ion f rom a single location and is used as a measure
of the concentration at a single S a m p l e Point. Compo s i t e sampling requires soil co l l ec t ion
from m u l t i p l e (sub- sample) points. The s e soi l s are then mixed and used as a measure of
the concentration averaged over the entire area (zone).
The Projec t Plan will s p e c i f y the pattern and order of sampl e col lect ion. If composi t ing is
to be done, the Proj e c t Plan will i d e n t i f y the areas and pat t erns used to group samples.
Care should be taken to avoid tracking soil f r o m one area to another. As samples are
taken sequentially, care should also be taken not to contaminate an area yet to be sampled
with the residue of the sample that is currently being taken. In general one should move in
a single direction through the sampl ing area. If an area is known or suspected of having a
higher concentration of metals, all other considerations being equal, it should be sampled
last to prevent cross contamination.

5.0 C O L L E C T I O N OF D I S C R E T E S U R F A C E S A M P L E S USING A S O I L
C O R I N G D E V I C E

A new pair of p l a s t i c gloves are to be worn at each S a m p l e Point.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
Locate the S a m p l e Point on the ground s p e c i f i e d by the Pro j e c t Plan and clean the area
fr e e of twigs, leaves, and other vegetative material that can be easily be removed by hand.
If the s p e c i f i e d S a m p l e Point is occupied by a rock, cobble or other hard ob j e c t s of
s u f f i c i e n t size that are incapable of easy removal by hand, move the S a m p l e Point to the
closest accessible location.
Place the soil coring tool on the_ground and po s i t i on it vertically. H o l d i n g the tool handle
with both hands, a p p l y pressure su f f i c i en t to drive the tool approximate ly 3 inches into the
ground while a p p l y i n g a twisting f or c e to the coring tool. Remove the tool by p u l l i n g up
on the handle while simultaneously a p p l y i n g a twisting force. If the sample was retrieved
s u c c e s s f u l l y , a p l u g of soil approx imate ly four inches long should have been removed with
the coring tool .
If the Pro j e c t Plan ca l l s for coring of soil covered by tur f- l ike vegetation (lawn), the coring
tool should be pushed through the sod and the root mass extracted along with the soil
core.
H o l d the soil coring tool hor izonta l ly or place it on the ground. Place the coring tool
p lunger with the two inch s t op inside the coring tool and push the soil p l u g out of the
coring tool until the s top is encountered and two inches of soil remains inside. Using a
clean s p a t u l a or knife, remove the soil co l l e c t ed at d e p t h greater than two inches f rom the
end of the sampling tool. A l l o w this soil to f a l l into the p la s t i c bucket designated for
excess soil material. Remove the s t opp er ed plunger f rom the soil coring tool and using the
uns toppered plunger, push the f f | | f - inch soil p lug from the coring tool so that it f a l l s
directly into the sample container. Sea l , label, and store the container as sp e c i f i ed in the
Proj e c t Plan.
Decontaminate the equipment as described in Sec t ion 12.0.

6.0 C O L L E C T I O N OF D I S C R E T E S O I L S A M P L E S USING A SCOOP OR
TROWEL
A new pair of p l a s t i c gloves are to be worn at each S a m p l e Point.
Locate the S a m p l e Point on the ground s p e c i f i e d by the Pro j e c t Plan and clean the area
fr e e of twigs, leaves, and other vegetative material that can be easily be removed by hand.
If the s p e c i f i e d S a m p l e Point is occupied by a rock, cobble or other hard object of
s u f f i c i e n t size to be incapable of easy removal by hand, move the S a m p l e Point to a the
closest accessible location.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e Soi l S a m p l i n g

E X A M P L E T E X T

Open a clean sample container. Using the metal spoon or scoop, excavate a hole in the soil
approximately deep while placing the excavated material
direc t ly inside the sample container. The sides of the excavated hole should be close to
vertical to avoid sampling that is biased in favor of the upper layer of soil. S e a l , label, and
store the container as s p e c i f i e d in the Pro j e c t Plan.
Because decontamination procedures are time consuming, it may be desirable have a
quantity of scoops and spoons that may be used once and stored until the end of the day
decontamination session.

7.0 C O L L E C T I O N OF C O M P O S I T E S A M P L E S USING A C O R I N G TOOL
A new pair of p l a s t i c gloves are to be worn in each S a m p l i n g Zone.
Locate the Sub- sample Point on the ground s p e c i f i e d by the Projec t Plan and clean the
area free of twigs, leaves, and other vegetative material that can be easily be removed by
hand. If the spec i f i ed Sub-sample Point is occupied by a rock, cobble or other hard object
of s u f f i c i e n t size to be incapable of easy removal by hand, move the Sub-sample Point to a
location closest to the original S a m p l e Point.
Place the soil coring tool on the ground and po s i t i on it vertically. H o l d i n g the tool handle
with both hands, a p p l y pressure s u f f i c i e n t to drive the tool approx imate ly 3 inches into the
ground while a p p l y i n g a slight twisting force to the coring tool. Remove the tool by
pu l l ing up on the handle while simultaneously a p p l y i n g a twisting force. If the sample was
retrieved s u c c e s s f u l l y , a p l u g of soil approx imat e ly three inches long should have been
removed with the coring tool.
If the Pro j e c t Plan ca l l s for coring of soil covered by tur f- l ik e vegetation (lawn), the coring
tool should be pushed through the sod and the root mass extracted along with the soil
core.
H o l d the soil coring tool horizontal ly or p lac e it on the ground. Place the coring tool
plunger with the two inch stop inside the coring tool and push the soil p lug out of the
coring tool until the s top is encountered and two inches of soil remains inside. Using a
clean spatula or knife, remove the soil collected at dep th greater than f rom the
end of the sampl ing tool. A l l o w this soil to fall into the p l a s t i c bucket designated for
excess soil material. Remove the s toppered plunger f rom the soil coring tool and using the
uns toppered plunger, push the two-inch soil p l u g f rom the coring tool so that it f a l l s
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
direc t ly into the sample container. Repeat the s t ep s outlined above until all the sub-
sample s from a given zone have been col l e c t ed in the sample container.
Decontaminate equipment as described in Sec t i on 12.0.

8.0 C O L L E C T I O N OF C O M P O S I T E S A M P L E S USING A SCOOP OR
TROWEL

A new pair of p l a s t i c gloves are to be worn in each S a m p l i n g Zone.
Locate the Sub- sampl e Point on the ground s p e c i f i e d by the Pro j e c t Plan and clean the
area f r e e of twigs, leaves, and other vegetative material that can be easily be removed by
hand. If the s p e c i f i e d Sub- sample Point is occupied by a rock, cobble or other hard objec t
of s u f f i c i e n t size to be incapable of easy removal by hand, move the Sub-sample Point to a
location closest to the original S a m p l e Point.
Using the metal spoon or scoop, excavate a hole in the soil

while plac ing the excavated material direc t ly inside the
compos i t ing bowl. The sides of the excavated hole should be close to vertical to avoid
sampl ing that is biased in favor of the upper layer of soil.
Repeat s t ep s outlined above until all the sub-samples f r om a given zone have been
col lec ted in the sample container.
Decontaminate equipment as described in Sec t i on 12.0.

9.0 SITE C L E A N - U P
The Pro j e c t Plan will address the methods used to fill holes generated by the sampl ing
procedure. In general, it is desirable to fill sampling holes with clean, moist t o p s o i l . The
material should be poured into the hole and tamped down l ight ly. If sandy areas such as
p l a y g r o u n d s are s ampl ed , r e f i l l i n g the soil p l u g is not necessary.
Rinse water, the unused frac t i on of soil cores, the roots of vegetation removed during
sampl ing, and any unused soil generated in the course of sieving must be d i s po s ed of as
s p e c i f i e d in the Pro j e c t Plan.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

EXAMPLE T E X T
10.0 R E C O R D I N G K E E P I N G AND QUALITY C O N T R O L
A f i e l d notebook should be maintained by each individual or team that is c o l l e c t ing
sample s as described in the Proj e c t Plan. The Proj e c t Plan will detail s p e c i f i c conditions
which require attention, but at a minimum the f o l l o w i n g information should be c o l l e c t ed .
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
T h i s notebook information must include:

• date
• time
• personnel
• weather conditions
• a sketch of the sampl ing pat t ern that is f i l l e d in with sample i d e n t i f i c a t i o n numbers

as the samples are co l l e c t ed
• locations of any sample s and sub-samples that could not be acquired
• de s c r ip t i on s of any deviations to the Proj e c t Plan and the reason for the deviation.

S a m p l e s taken f rom soi l s with visible staining or other indications of non-homogeneous
conditions should be noted. Draw a diagram that d e ta i l s the residence of each yard.
S a m p l e locat ions and sample numbers should be i d e n t i f i e d on the diagram.

11.0 S A M P L E PREPARATION
Because data generated from collected surface soils will be used in evaluations of risk for
metals exposure, sieving is required to obtain part i c l e sizes. The soil sieving process
produces a uniform material whose concentrations can be more accurately measured using
laboratory techniques.
The op t ion of whether to sieve so i l s prior to shipment to the laboratory as well as the
location of sieving operations should be s p e c i f i e d in the Proj e c t Plan. S o i l sample must be
dried and sieved in a controlled environment (laboratory) rather than in the f i e l d .
Compo s i t e samples should have their sub-samples mixed prior to sieving.
11.1 Drying the S o i l s
S o i l s must be s u f f i c i e n t l y dry prior to sieving. T h i s may be determined by per f orming a
"squeeze" test. The soil p l u g is pinched between a f r e sh ly gloved thumb and index f inger.
If the soil f ragment s and becomes powdery, the sample may be regarded as adequately dry
for sieving. Alternatively, if soil squeezed in the palm of a f r e sh ly gloved hand becomes
cohesive and retains its shape a f t e r squeezing, the soil has too much moisture for sieving.
If sample s are not s u f f i c i e n t l y dry, they should be oven-dried. Oven-dried sample s will be
dried to constant weight in a constant temperature oven set at 103-105 °C.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
Once soil samples have been determined to be adequately dry, the sample p l u g or scoop
should be manually crushed and broken up by squeezing the material with a f r e s h l y gloved
hand. If the sample contains a section of grass sod, the soil should be shaken f rom the
grass roots allowing this soil to mix with the other soil that will be sieved. The grass sod
p l u g should be subjec t ed to the screening process along with the other soil. Under no
circumstances should the sample be ground (either against i t s e l f or against the compos i t ing
bowl or the sieving screens) as grinding generates par t i c l e s that would not otherwise exist
as part of the soil matrix.
11.2 S i e v i n g
Sieving will be p er f ormed for each sample using clean equipment. Unprocessed soils
( d e f i n e d here as "raw soil") should f i r s t be sieved using a #10 screen, allowing par t i c l e s <2
mm to pass through its mesh. S o i l s pass ing through a #10 screen will be d e f ined here as
"bulk soil". A port ion of the bulk soil may be retained for metals analysis. Another portion
of the bulk soil should then be sieved using a #60 screen, allowing part ic le s <250 um to
pass through its mesh. S o i l s pass ing through a #60 screen are referred here as f ine soil
("fines"). A portion of the f ine s may also be retained for metals analysis. Refer to the
Proj e c t Plan for d e ta i l s about which soil fract ion is desired for analysis, or whether
characterization of both soil f rac t ions is required.
Sieving should be per formed by pouring the soil sample on top of the sieve and shaking
the screen r a p i d l y back and f our th so that the material ro l l s over the screen mesh. The
screen should occasionally be t a p p e d against a hard surface to allow material to pass
through mesh holes that have become c logged. Shaking should continue only as long as
material above the screen contains part i c l e s smaller than the mesh opening. The screening
process should not be used to break-up fragment s of the soil core and materials should not
be rubbed against the screen as a way of making them pass through the mesh.
The screens should be thoroughly cleaned prior each use. Decontamination procedures
are described in Sec t i on 12.0.
12.0 DECONTAMINATION
Because decontamination procedures are time consuming, having a quantity of sampl ing
t oo l s s u f f i c i e n t to support decontamination at a maximum of once per day is
recommended. All sampl ing and sieving equipment must be decontaminated prior to
reuse.
The procedures to decontaminate all equipment is outlined below:
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T

1) Remove visible soil.
2) Rinse equipment with p o t a b l e water.
3) Rinse equipment with deionized water.

Washing should be p er f ormed by sequential immersion of the equipment in buckets
p a r t i a l l y f i l l e d with these solutions. If necessary, a brush should be used to remove soil
material f r om screens and coring tool s . Equipment should be set on clean toweling to dry.
Equipment should be visibly dry be fore being used again.
W i p e s , gloves, and rinse solut ions must be d i s po s ed or stored p r o p e r l y as s p e c i f i e d in the
Proje c t Plan.

13.0 G L O S S A R Y
Proj e c t Plan - The written document that s p e l l s out the de tai l ed s i t e - sp e c i f i c procedures to

be f o l l o w e d by the Projec t Leader and the F i e l d Personnel.
S a m p l e Point - The actual location at which the sample is taken. The dimensions of a

sample Point are 3/4" in diameter and 2" deep (core technique) or 2" across by 2"
deep ( s p o o n / s c o o p technique).

Discrete S a m p l i n g - A sample program in which material taken f rom a single S a m p l e
Point.

C o m p o s i t e S a m p l i n g - A sample program in which m u l t i p l e S a m p l e Points are compi l ed
together and submitted for analysis as a single sample.

S a m p l e zone - A unit of surface area subjec t ed to a given sample program. A given zone
usually is thought to contain similar metals concentrations or to be d e f i n e d by a
single set of exposure parameters.

Raw soi l s - S o i l with sticks, leaves and debris removed but otherwise unprocessed.
Bulk so i l s - Raw soil that has passed through a U.S. Standard #10 sieve (< 2 mm).
F i n e soil - Bulk soil that has passed through a U.S. Standard #60 sieve (< 250um).
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S u r f a c e S o i l S a m p l i n g

E X A M P L E T E X T
14.0 R E F E R E N C E S
U S E P A , 1995. Residential S a m p l i n g for Lead: Protocol s for Dust and S o i l S a m p l i n g ,
F i n a l Report, EPA 747-R-95-001, U S E P A , March 1995, 38 p.
American S o c i e t y for T e s t i n g and Materials, 1995. Standard Practice for F i e l d C o l l e c t i o n
of S o i l S a m p l e s for Lead Determination by Atomic Spec t rome t ery Techniques, ASTM
Designation: E 1727 - 95, October 1995, 3 p.
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E x a m p l e T e x t f or Asse s sment and Response Act ions (Cl)
4.0 Asse s sment and Oversight (C)
The f o l l o w i n g sections describe activities for assessing the e f f e c t i v ene s s of the implementat ion of
the p r o j e c t and associated Q A / Q C . The purpose of the assessment is to ensure that the p r o j e c t
plan is implemented as prescribed. The elements include assessments and response actions and
reports to management as described in the f o l l o w i n g sections.
4.1 Asse s sment and Response A c t i o n s (Cl)
4.1.1 A u d i t s (Cl)
Assessment of f i e l d activities and laboratory analyses will be conducted through oversight of
analytical procedures through f i e l d and laboratory audits. The purpo s e of the oversight (audi t)
act iv i t i e s will be to document f i e l d sampling and analysis procedures, to determine if activities are
proceeding in accord with p r o j e c t requirements and to document any changes, addit ions or
d e l e t i o n s that have occurred during f i e l d sampl ing and analysis and to i d e n t i f y and immediately
implement any corrective actions.
Field audits will evaluate f i e l d procedures to ensure that activities are proceeding in accord with
the p r o j e c t plan. If c o n f l i c t s are noted, these must be addressed so that p r o j e c t requirements are
met.
Laboratory audits will evaluate laboratory procedures to ensure that they f o l l o w Good Laboratory
Practices (GLP) Guide l ine s and to ensure that they do not c o n f l i c t with p r o j e c t requirements. If
non-conformances are noted, these must be addressed so that p r o j e c t requirements are met.
A d d i t i o n a l l y , laboratory analyses may also be assessed through submittal of performance
evaluation (PE) samples. PE samples may be used as a tool for evaluating the accuracy of
laboratory analyses. PE sample s are s tandards submitted blind to the laboratory and are t y p i c a l l y
submitted prior to submittal of investigative samples and then also submitted blind along with the
investigative samples . The concentration is unknown to the laboratory analyzing the sample, but
known to the submitter. The laboratory reported results for the PE sample s will be evaluated by
comparison to the cert i f ied values provided by the contractor providing f i e l d and laboratory
oversight.
Other audits that will be carried out over the course of the p r o j e c t include:

Review and veri f icat ion of procedures f o l l o w e d as part of real-time control charting of QC
sample s analyzed via f i e l d and contract laboratory procedures
Evaluate the f l o w of electronic data
Review and veri f i cat ion of hardcopy data

A u d i t s will review the data f l o w , v e r i f y data entry procedures and evaluate whether data
F:\Richarson Fla t \Comment s \SAP-Draf t d a t e d l 0-24-00-revl.wpd



management QC p r o t o c o l s are being observed. If audit s resulting f rom review of any of the
procedures reveal that pro j e c t requirements are not met, then corrective action for the deviation
must be requested, reviewed and reported. Results for all audits must be documented and
submitted to the U S E P A Remedial Projec t Manager. I n f o r m a t i o n in the report includes:

• T y p e of Syst em Audi t (Field, Laboratory, Data Management, etc.)
• Date of audit
• Summary of procedures reviewed

Results of the review/audit inc luding any non-conformances noted
• Corrective Action Request(s) [CAR], if non-conformance noted
• Date by which CAR must be received with response

If a CAR is required, a f o l l o w - u p audit must be p er f ormed withing 5 working days upon receipt
of the CAR to ensure that corrective actions were implemented. A F o l l o w - u p audit report
describing the new f ind ing s must be submitted to the U S E P A RPM.. More detailed information
regarding corrective action procedures is provided in the next section.
4.1.2 Corrective Act i on Procedures (Cl)
Corrective actions for non-conformances are designed to eliminate the sources of d e f i c i enc i e s or
errors. Corrective actions taken may include but are not limited to: correcting de f i c i enc ie s or
errors or correcting inadequate procedures. If corrective action is deemed necessary f o l l o w i n g
an audit, each step in the f o l l o w i n g procedures must be documented:

• I d e n t i f y the deviation
• Request a corrective action

Report the problem the U S E P A RPM
Review the corrective action response
Perform a f o l l o w - u p audit to ensure the deviation is not recurring

A p p r o p r i a t e corrective action procedures for s p e c i f i c laboratory or f i e l d quality control sample s
are outlined in the subsequent paragraphs. Refer to T a b l e 1 for recommended corrective action.
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A T T A C H M E N T A
T a b l e 1 : Required Quality Control and Recommended Corrective Action

QC
Performed

Blind Standard

Confirmation
Samples

S a m p l e
Matrix

Residential,
Alley, School
and ParkSoi l s andIndoor Dust

Residential,
Alley, Schooland Park
Soils

Minimum
Frequency

Approximate ly
120-135 samples30 samples for
each of 3 lower
spike levels(Standards A, B,
C) and about 10-
15 samples foreach of 3 higher
spike levels
(Standard s D,E,
F).

10% of surface
s o f t s collected.

A c c e p t a n c e Criteria
General Requirements (GR)

Instrument- and s i te-speci f ic
performance criteria ate
provided as available. Controllimits were developed using
data generated during Phase
IIIA sampling and analysisactivities. In addition,
recoveries will be monitored
using control chatting.
Control charting will be
performed in accord withstandard USEP A protocols and
may be used to develop and/or
modi fy s i t e- spec i f i c
performance criteria, as
necessary.

A graphical comparison of the
XRF analysis and the
corresponding ICP, ICP-MS 01OF AA metals analysis should
also be prepared. This
comparison should include alinear regression, with the
calculated correlation
c o e f f i c i e n t (r). R should be
>0.9.

GFAA Method 7060
&7421

S e e G R

N / A

ICP Method6010 B
S e e G R

N / A

I C P / M S
Method 6020

S e e G R

N / A

XRF SOP #MK-
VBI70-06

Cortral Limits - E W Q f f f l
DBFSLOPMBNT
A f M f i i e :
Std
Std
Std
Std >'.
Std
Std
Laid
Std
Std
Std
Std >'.
Std
S t d F :
Action Limiti
Std A:
S t d B :
S t d C :
S t d D :
S3dE:
S t d F :
U f c tStd A:
S t d B :
S t d C :
S t d D :
S t d E :
S t d F :

N / A

Recommended Corrective Act ion
General Requirements (GR)

V e r i f y the percent recovery calculations. If
calculations are correct, then the FQACshould review all other associated QC
samples to determine if the other QC
samples are acceptable. If an other QC
samples are acceptable, qual i fy the entireanalytical batch, as estimated (J). However,
if any two blind standards analyzed on
consecutive days fall outside the control
limits or if the measured value of the bund
standard f a l l s outside the action limits, and
all other QC samples analyzed with thatbatch are acceptable, then contact EPAto
discuss the appropriate action. Potential
corrective action could include, but is not
limited to: re-preparation and reanalysis of
all samples associated with the a f f e c t e dblind standard or modification of
acceptance limits.

Validate and/or verify the data. Determine
if outiiers are a f f e c t i n g the correlation. If
so, remove the outliers and recalculate r. Ifno source of error can be id en t i f i ed , report
the r value as is.

G F A A
Method 7060& 7 4 2 1
S e e G R

S e e G R

I C P Method
6010 B

S e e G R

S e e G R

I C P / M S
Method 6020

S e e G R

S e e G R

XRF SOP #MK-VBI70-06
S e e G R

S e e G R
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T a b l e 1: Required Qual i ty Control and Recommended Corrective Action 1
QC

P e r f o r m e d
Continuing
Calibration
Blank (CCB)

Energycalibration
check

Continuing
Calibration
Veri f i ca t ion
( C C V )

S a m p l e
Matrix

Residential,
Alley, Schoo
and Park
Soil s and
Indoor Dust

Soil

Residential,
Alley. School
and Park
Soi l s and
ndoor Dust

Minimum
F r e q u e n c y

every 10 sample
in the analytical
batch (be fore th
CCV).or once
every 2 hrs.
during ike
analytical run,
whichever is
more frequent.
A CCB must be
run after the
last CCV after
the last sample.

1) Beginning of
each working
day. 2) After
latteries are

changed. 3)
After instrument
las been shut

off. 4) Any other
time when
operator believes
that d r i f t is
occurring.

very 10 samples
in the analytical
batch ( a f t e r the
CCB) For XRF
analyses, once
>er batch of

investigative
amples.

A c c e p t a n c e Cri t er ia
General Requirements (GR

N / A

N / A

N / A

GFAA Method 706
A 7421

< I X PQL

N / A

90-110% recovery of
known value

I C P Method
6010 B

<PQL for each
analyte

N / A

90-110%
recovery of
mown value

I C P / M S
Method 6020

< PQL for each
analyte.

N / A

90-110%
recovery of
known value

XRF SOP SMK-
VBI70-06

N / A

M a n u f a c t u r e r ' s
recommended count
time should be used for
the check: pure elements
(Fe, Mn, Cu. Pb) are
usually used for this
check

Arsenic (ppm):
NIST2709: 14-22
NIST8704: 11U-28
N I S T 2 7 1 1 : 84-126
N I S T 2 7 1 0 : 501-751
Lead:
N I S T 2709: N / A
NIST 8704: 120-180
NIST 2711: 930-1394
NIST 2710: 4426-6638

Recommended Correc t ive
General Requirements (GR)

Evaluate instrument or system, locate
source of contamination, and per form a
system blank to determine if the system
blank meets acceptance criteria. Continue
to perform system blanks until acceptance
criteria are met. Reanalyze the blank and
associated investigative samples. If the
absolute value of the blank exceeds the
PQL, correct the problem, recalibrate
instrument, verify the calibration, and
reanalyze the preceding 10 analytical
samples or all of the analytical samples
analyzed since the last good calibration
blank

N / A

V e r i f y the percent recovery calculations. Ifcalculations are correct, evaluate the
standard to determine if it is faul ty. If it is,
prepare a new standard and reanalyze the
CCV'and a l l associated investigative
samples. If necessary, recalibrate the
nstrument Do not continue analysis until
he problem is solved. Jfsla> control
fmits, flop analysis, correct problem,

recalibrate instrument, verify calibration,
and reanalyze all samples analysed since
he last good CCV.

G F A A
Method 7060

&7421
All samples
f o l l ow ing the
last acceptable
CCB must be
reanalyzed.

N / A

Discontinue
sample
analysis,
determine
cause of the
problem.
correct the
nroblem, and

recalibrate theinstrument

I C P Method
6010 B

If the average
recoveries are not
within 3 standard
deviations of the
background mean.
terminate analysis
correct the ,
problem, !
recalibrate the
instrument Re-
analyze the
previous 10
investigative ;
samples. !

i

N / A

S e e G R

Action
I C P / M S

Method 6020
Cause of the
problem must be
determined.
corrected, and all
samples analyze
since the last
acceptable CCB
must be re-
analyzed. If a lab
consistently hasconcentration
values > 3 x I D Lt h e l D L m a y b e
indicative of an
estimated IDL,
and must be re-
evaluated.

N / A

S e e G R

XRF SOP S M K - V B I 7 0 - 0 6
N / A

Reposition pure element sample and
reanalyze. If criteria are still not met,energy calibration must be performed
as described in the m a n u f a c t u r e r ' s
manual. Do not analyze investigative
samples until criteria are met

reanalyze check sample, if still not
acceptable, recalibrate instrument; all
samples analyzed since the last
acceptable CCV must be reanalyzed.
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T a b l e 1 ; Required Qual i ty Control and Recommended Corrective Action
QC

Performed
Equipment
Blank

F i e l d D u p h ' c a t
( F D )

Blind F i e l d
S p l i t ( B S )

S a m p l e
Matrix

Residential,
A l l e y , Schoo
and Park
S o i l s and
Indoor Dust

A l l e y Soil s

Residential.School andPark Soi l s

Minimum
Frequency

5% of alldecontamination
s performed on
each type of
equipment

5% of all surfacesoil samples. (1
f i e l d dup l i ca t eper 20)

5% of all surface
oil samples. (1

f i e l d dup l i ca t e
per 20)

A c c e p ance Cri t er ia
General Requirements {GR

target a n a l y t e s < l x P Q L ; 5-10
x PQL for laboratory-induced
contaminants

RPD < 25% or.the absolute
d i f f e r e n c e should not exceed 1xMDL. A graphical
comparison of the original and
f i e l d duplicate samples shouldalso be prepared. Recoveries
will also be monitored using
control charting. Control
charting will be performed in
accord with standard USEPA
protocols and will be used to
establish s i te-specif ic
performance criteria. This
comparison will include a
inear regression and will

report the calculated
correlation coef f ic ient. R
should be >0.9.

RPD<2S%or.the absolute
d i f f e r e n c e should not exceed 1
X M D L . A graphical
comparison of the original and
f i e l d duplicate samples should
also be prepared. Recoveries
will also be monitored using
control charting. This
comparison will include a
linear regression and will
report the calculated
correlation coef f ic ient. R
should be >0.9. Addi t i onal ly ,

ontrol charting will be
lerformed in accord with

standard USEPA protocols and
will be used to establish site-
spec i f i c performance criteria.

GFAA Method 706
&7421

S e e G R

S e e G R

S e e G R

I C P Method
6010 B

S e e G R

S e e G R

S e e G R

I C P / M S
Method 6020

S e e G R

S e e G R

S e e G R

XRF SOP SMK-
VBI70-06

N / A

S e e G R

S e e G R

Recommended Correc t ive A c U o n
General Requirements (GR)

Suggest s that f i e l d sampling-induced
contamination may have occurred.
Evaluate all associated QC samples. If allother QC samples are within prescribed
acceptance limits, but the equipment blank
is not (e.g., positive id en t i f i ca t i on s of target
analytes are observed), contact the USEPA
immediately to determine whether
resampling and/or nanalysis is required.

V e r i f y the RPD calculation. If this is
correct, determine if matrix interference orheterogeneous samples are factors in the
poor RPD. If matrix e f f e c t s orheterogeneous samples are not observed.reanalyze the method duplicate and
associated investigative samples. If
appropriate, re-extract or redigest and
reanalyze the method duplicate and
associated investigative samples.

V e r i f y the RPD calculation. If this is
correct, determine if matrix interference or
heterogeneous samples are factors in the

loorRPD. If matrix e f f e c t s or
teterogeneous samples are not observed.reanalyze the method duplicate and

associated investigative samples. If
appropriate, re-extract or redigest and
reanalyze the method duplicate and
associated investigative samples.

G F A A
Method 7060

&7421
S e e G R

S e e G R

S e e G R

I C P M e t h o d601 OB
S e e G R

See GR

S e e G R

I C P / M S
Method 6020

S e e G R

S e e G R

S e e G R

XRF SOP 8MK-VBI70-06
N / A

S e e G R

S e e G R
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T a b l e 1: Required Quali ty Control and Recommended Corrective Action
QC

P e r f o r m e d
Initial
Calibration
Blank (ICB)

Initial
Calibration
Veri f i ca t ion
( I C V )

Laboratory
ControlS a m p l e ( L C S )
or Standard
Reference
Material
( S R M )

Matrix S p i k e
( M S )

S a m p l e
Matrix

Residential,
Alley. Schoo
and Park
Soi l s and
Indoor Dust

Residential.
Alley, School
and Park
Soi l s and
Indoor Dust

Residential,
Alley. School
and ParkSoi l s and
Indoor Dust

Residential,
Alley, School
and Park
Soi l s and
ndoor Dust

Minimum
F r e q u e n c y

beginning ofeach run or
beginning ofevery new s h i f t
(whichever is
more
f r e q u e n t X b e f o r e
t h e I C V )

beginning of
each run and
end, after the
'ast analytical

sample, or
beginning ofevery new s h i f t
whichever is

more
tequent)(after

the ICB)

5% or 1 per
batch
whichever is
nore f r e q u e n t )

% or 1 per
atch
whichever is

more frequent)

Acceptance Criteria
General Requirements (GR

N / A

N / A

must be within m a n u f a c t u r e r ' s
stablished acceptance limits.

N / A

GFAA Method 706
&7421

< I x P Q L

90-110% recovery of
Icnown value

80-120% of known
value

80-120% recovery of
known value

I C P Method
6010 B

< l x P Q L

90-110%
recovery of
mown value

See OR

75-125% spiked
sample recovery
spiking level
ilus original

sample level)

I C P / M S
M e t h o d 6020

< PQL for each
analyte.

90-110%
recovery of
known value

S e e G R

75-125%ecovery of
jiown value

XRF SOP # M K -
VBI70-06

N / A

Arsenic (ppm):
NIST2709: 14-22
N I S T S 7 0 4 : I1U-28
N I S T 2 7 1 1 : 84-126
N I S T 2 7 1 0 : 501-751
Lead:
N I S T 2 7 0 9 : N / A
N I S T 8 7 0 4 : 120-180
N I S T 2 7 H : 930-1394
MIST 2710: 4426-6638

N / A

N / A

Recommended Corrective Action
General Requirements (GR)

Evaluate system, locate source ofcontamination, and per form a system blank
to determine if the system blank meets
acceptance criteria. Perform instrument
maintenance until analysis of system blanks
meets acceptance criteria. Do not begin
analysis of investigative samples until
criteria are met .

V e r i f y the percent recovery calculations. If
calculations are correct, evaluate the
standard to determine if it is fau l ty . If it is,
prepare a new standard and reanalyze the
ICV and all associated investigative
samples. If necessary, recalibration the
instrument. Do not continue analysis untf
the problem is solved

V e r i f y the percent recovery calculations.
Evaluate the standard to determine if it isfaul ty. If it is, prepare a new standard and
reanalyze the LCS and associated
investigative samples. If necessary,
recalibrate the instrument. Do not
continue analysis until the problem is
solved.

V e r i f y the matrix spike percent recoveryalculations and evaluate the LCS percent
ecoveries. If the calculations are correctand the LCS recoveries are acceptable.

determine if matrix interference is a fac tor
in the poor recoveries. If matrix e f f e c t s are
not observed, reanalyze the matrix spike
and associated investigative samples. If

ppropriate, re-extract or redt'gest and
reanalyze the matrix spike and associated
nvestlgatfve samples.

G F A A
Method 7060

&7421
Determine the
cause, correct
the problem.
and recalibrate
the instrument
before any
samples are
analyzed.

Calibration
curves must
cover theappropriate
concentration
range, as
determined by
Project
specifications.
Blanks and
standards
should
iroduce an

absorbance of
0.0 - 0.7

Re-run the
LCS or SRMone time, ifstill not
acceptable, allsamples
analyzed af t er
the last
acceptable
LCS must be
e-prepped

and re-
analyzed.

nterfeience
test must be

onducted (see
S W 8 4 6
Method 7060
and 7421 for

escription ofnterference
tests).

I C P Method
6010 B

See OR

analysis, correctthe problem, and
recalibrate the
instrument Any
sample analyzed
under an out-6f-
control calibration
must be re-
analyzed.

See GR

Locate source of
the problem.orrectit, and re-
analyze any
samples that were
run during the out
of-control j

ondition. '.

I C P / M S
M e t h o d 6020

S e e G R

Terminate
analysis, correct
he problem, ant
recalibrate the
instrument. Any
sample analyzed
under an out-of-
control
calibration must» re-analyzed.

See OR

.ocate source ofthe problem,
orrect it, and re-analyze anysamples that

were run duringle out-of-
onbrol
ondition.

XRF SOP #MK-VBI70-06
N / A

Follow corrective procedures as
outlined in o p e r a t o r ' s manual.

N / A

N / A
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T a b l e 1: Required Quality Control and Recommended Corrective Action i
QC

P e r f o r m e d
Method Blank
(MB)

MethodDuplicate
(MD)

Post-digestionSpike ( P D S )

System. Blank

S a m p l e
Matrix

Residential,Alley, School
and Park
Soi l s and
Indoor Dust

lesidential.
Alley, School
and Park
Soils and
hdoor Dust

Residential.
Alley, School
and parkSoi l s and
ndoor Dust

Residential
Alley, School
and Park
Soi l s andndoor Dust

Minimum
Frequency

5% or 1 per
batch
(whichever is
more f r equen t)
F o r X R F : each
working day or
whenever
contamination is
suspected by the
operator.
M a n u f a c t u r e r ' s
recommended
count times per
source should be
used

5% or 1 per
>atch
whichever is

more frequent)

as required; ifmatrix spike
loes not meet

acceptance
criteria

as required; if
ther blank

samples are notmeeting
acceptance
criteria

A c c e p t a n c e Cri t er ia
General Requirements (GR

Refer to m e t h o d - s p e c i f i c
requirements.

RPD < 25% (if 5 x MDL).
absolute d i f f e r e n c e 1 x MDL

N / A

< l x M D L

GFAA M e t h o d 706
&7421

< 1 X P Q U o
10% of lowestconcentration for
each analyte.

See OR

85-115% of known
value

Sec OR

I C P Method
601 OB

< l x P Q L
except for
commonlaboratory
contaminants
which may be 5
l O x P Q L . If
any analyte
concentration is
> PQL, the
lowest cone, of
that analyte in
the associated
samples must
be 1 Ox mart
than the cone.
found In the
blank

RPD < 25% (if
5 x M D L ) ,absolute
d i f f e r enc e 1 X
MDL

85-115%
recovery of post
spiked sample

S e e G R

I C P / M S
M e t h o d 6020
< PQL except

for common
laboratory
contaminants
which may be 5-
10 x PQL. If
any analyte
concentration
is > PQL, the
lowest cone, of
thai analyte in
the associated
samples must
be lOx more
than the cone.
found in the
blank

RPD < 25% (if
S x M D L ) ,
absoluted i f f e r e n c e 1 x
MDL

75-125% of
known value.

S e e G R

XRF SOP #MK-
VBI70-06

< MDL for each analyte.

S e e G R

N / A

N / A

Recommended Corrective Action
General Requirements (GR)

Evaluate instrument, locate source of
contamination, per form system blanks to
confirm that the system blank meets
performance criteria. Re-analyze method
blank and associated samples. If method
blank is still above the acceptance
criteria, re-extract orredigest the method
blank and all associated sampler.

V e r i f y the RPD calculation. If this is
correct, determine if matrix interference or
leterogeneous samples is a factor in the
xrorRPD. If matrix e f f e c t s or
leterogeneous samples are not observed.

reanalyze the method duplicate andassociated investigative samples. If
appropriate, re-extract or redigest and
reanalyze the method duplicate and
associated investigative samples.

V e r i f y the percent recovery calculations. Iftiese are acceptable and the spike additionproduces a minimum, level of 10 times to a
maximum of 100 times the instrument
detection limit (IDL), matrix e f f e c t s should
be suspected. No further action is required.

Evaluate system, locate source of
ontamination, and per form a system blank

to determine if the system blank meets
acceptance criteria. Perform instrument
maintenance until analysis of system blanksmeet acceptance criteria. Do not begin
analysis of investigative samples until

riteria are met .

G F A A
Method 7060

&7421
S e e G R

S e e G R

If recovery
<40%, dilutesample by
factor of 5- 10
and rerun. If
a f t e r dilution
recovery still<40%. report
jroblem to
J S E P A .

S e e G R

I C P Method
6010 B

S e e G R

S e e G R

Sample must be
diluted and re-
analyzed tocompensate for
rassible matrix

e f f e c t s . Resultsmust agree to
within 10% of the
original
letermination.

S e e G R

I C P / M S
Method 6020

S e e G R

S e e G R

Sample must be
diluted and re-
analyzed to
compensate for
jo s s ib l e matrix

e f f e c t s . Results
must agree to
within 10% of
the original
determination.

S e e G R

XRF SOP SMK-VBI70-06
Check probe window; blank sample
should be checked for contamination.
Re-analyze all samples since the last
acceptable MB.

S e e G R

N / A

N / A
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T a b l e 1 : Required Quali ty Control and Recommended Corrective Action
QC

Performed
Instrument
Blank (IB)

S a m p l e
Matrix

Residential,
All ey . School
and Park
S o i l s

MinimumFrequency
5% or 1 pet
batch(whichever is
more frequent)

A c c e p t a n c e Criteria
General Requirements (GR)

< l x M D L

GFAA Method 7060
&7421

See OR

ICP MethodWHO B
S e e G R

I C P / M S
Method 6020

See OR
XRF SOP »MK-

VBI70-06
S e e G R

Recommended Corrective Act ion
General Requirements (GR)

Evaluate system, locate source ofcontamination, and perform a system blankto determine if the system blank meetsacceptance criteria. Perform instrument
maintenance until analysis of system blanks
meet acceptance criteria. Do not begin
analysis of investigative samples until
criteria are met .

G F A A
Method 7060

& 7 4 2 1
See OR

ICP Method
«010 B .

See OR

I C P / M S
M e t h o d (020

See OR
XRF SOP OMK-VBI70-06

check probe window, blank sample
should be checked for contamination.
If not contamination present, re-
analyze and/or re-prep all samplessince the last acceptable IB.

* General Requirements should be f o l l o w e d in all cases, except where the requirements of the method are s p e c i f i e d . In those cases, f o l l o w general requirements as stated and then refer to sp e c i f i c requirements for each method.
MDL - Method Detection Limit
RPD - Relative Percent Di f f e r enc e
PQL - Practical Quantitation Limit
IDL - Instrument Detection Limit
SRM - Standard Reference Material
U - Undetected
N / A - N o t A p p l i c a b l e
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